Abstract. In this work were synthesized new catalysts of stoichiometries Sr 0.8 K 0.2 TiCu 0.10 O 3 , Sr 0.7 K 0.3 TiCu 0.15 O 3 and Sr 0.5 K 0.5 TiCu 0.25 O 3 by spray pyrolysis method. The synthesis conditions were optimized to obtain single phase powder of titanates of double perovskite structure, with an ultrasound vibration frequency of 1.3 MHz at 700 °C under air flow. The average crystallite size of the powders, determined by the Scherrer equation and using the Jade Plus 8 software, was at around 9 nm. The powder morphology was analyzed by scanning electron microscopy (SEM). The Sr 0.5 K 0.5 TiCu 0.25 O 3 system showed particles with smooth surfaces, spherical and with smaller agglomerates than Sr 0.8 K 0.2 TiCu 0.10 O 3 , Sr 0.7 K 0.3 TiCu 0.15 O 3 systems. This phenomenon suggests that the stoichiometry changes the aspect of the particle surface, which may influence in the catalytic activity. Thus, particles without roughening and smaller size can act as promising catalysts.
Introduction
Although there are a large number of ABO 3 simple perovskite, when one or more cations of the structure are replaced by other ones generates a group of compounds known as double perovskite, AA'BB'O 3 or A 2 BB'O 6 . In these compounds, the difference of ionic radius or charge between B and B 'is large enough to form an ordered superstructure, with lattice parameter greater than a simple perovskite. The complex double perovskites can be classified as ordered and disordered type, depending on the degree of long-range order of B and B' cations [1] . The double perovskite structure can be represented as a three-dimensional network of B and B'O 6 octahedra, which alternate in structure with A cations occupying interstitial sites. In general, the A sites are preferably occupied by alkaline earth metal and A' by alkali metal. The B and B' sites are preferably occupied by transition metals [1] . Compounds with double perovskite structure are versatile, capable of generating a large family of solids. These compounds are investigated due to their physical properties as semiconducting, ferroelectric, dielectric, pyroelectric, piezoelectric and multiferroic [2, 3] . Further, A 2 BB'O 6 double perovskite type shows magnetic and magnetoresistance properties, while the AA'BB'O 6 type have been investigated for their catalytic properties [4] . The catalytic activity of these oxides can be influenced by the A cation of the structure which provides thermal and structural resistance to the catalyst, while the B cation is responsible for the catalytic activity. However, the partial substitution of the A cation can strongly affect the catalytic activity of B cation, due to the stabilization of oxidation states and simultaneous formation of defects. In addition, the partial replacement of the B cation can modify the catalytic activity, whereas interfere directly in the electronic state, in the energy stabilization of the crystal field and in the binding energy. The partial replacement becomes, therefore, a fundamental tool for obtaining active, selective and stable materials for several applications. Thus, the knowing the structure of the catalyst is of fundamental importance for understanding the behavior of the species involved in a [6, 7] . The characterization of compounds was carried out by X-ray diffraction, scanning electron microscopy and infrared spectroscopy.
Experimental

Synthesis
The synthesis of Sr 0. [6, 7] . This method is based on the pyrolysis of an aerosol spray produced by ultrasound. This procedure allows the preparation of nanostructured powders, homogeneous in composition and in particle size, using the pyrolysis of an aerosol produced by ultrasonic spraying of a precursor solution, ensuring an excellent reproducibility [8] [9] [10] 
where D is the average crystallite size,  is the broadening of the diffraction line measured at half of the maximum intensity, λ is the wavelength (Cu-K),  is the Bragg angle for a given diffraction,
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The 60th Brazilian Ceramic Conference and k is a constant, which is in general equal to 0.9 for powders. Table 2 shows the average crystallite size of powders. The average crystallite size values shown in Table 2 were obtained for the solid solutions prepared by spray pyrolysis with concentration of 0.05 mol/L, flow rate of 6 L/min and at temperature of 700 °C. The synthesis performed with less air flow (3 L/min) and higher temperature (900 °C) showed a greater number of particles agglomerated and an increase in crystallite size to 14 nm.
The powder morphology was analyzed by scanning electron microscopy (SEM) using a microscope model Carls Zeiss EVO LS15, operating at 30 kV. The samples were coated with a thin gold film. (Table 1 ). All XRD diffraction patterns exhibited only a set of diffraction lines ascribed to SrTiO 3 single phase powders, which were identified from the JCPDS card number 35-0734 with cubic symmetry and space group Pm m (221). The powder morphology was analyzed by scanning electron microscopy (SEM). Figure 2 shows the morphology of the powders obtained in experiments 1, 2, 3, and 4 (Table 1 ). In experiment 1 some particles not present spherical shape. Larger particles are hollow, while the lower particles show aspect dense. The particles formed with lower gas flow, shown in experiment 2, and with a longer time of passage in the furnace presented less crystalline than those of other experiments. In experiment 3, the surface of the particles showed a distinct aspect in relation to the particles obtained in experiments 1 and 2, since the visible crystallites in the surface are smaller. The larger particles showed small cavities. The particles of the experiment 4 showed more dense in the surface. An image with backscattered electrons is shown in Figure 3 . In this image is observed the presence of a second phase not detected in X-ray diffraction. However, it was observed that the amorphous phase is less than 5% in volume, below the detection of X-ray diffraction. The second phase is represented by white points.
Results and Discussion
Structural Characterization by X-ray Diffraction
After investigating the powder morphology related with the Sr 1-x K x TiCu x/2 O 3 system, for x = 0.2, was analyzed the particle morphology of the experiments 5 and 6 (Table 1) , where x = 0.3 to 0.5, respectively. The Increase of the x value showed a modification in the surface of the particles, a large part of them presented with spherical shape, smooth and with small agglomerates. This phenomenon suggests that the stoichiometry changes the aspect of the particle surface, which can influence in the catalytic activity. Thus, the particles without roughening and smaller size can act as promising catalysts. Figure 4 shows the morphology of powders obtained in the experiments 5 and 6 characterized by scanning electron microscopy (SEM).
Second phase
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The 60th Brazilian Ceramic Conference Tests carried out under different conditions to obtain powders by spray pyrolysis showed that the air flow influences in the particle shape. Reducing the air flow showed a tendency to obtain agglomerated particles. The SEM image showed that particles size ranging from 200 to 400 nm were formed, while the DRX showed average crystallite size at around 9 nm ( Table 2) . The difference between the crystallite size calculated using X-ray diffraction data and the particle size obtained by SEM is due to the fact that the particles are composed of several crystalline domains, which were observed by X-ray diffraction, while the whole particle was observed in SEM.
Conclusions
From the spray pyrolysis method was possible to obtain single and nanometric powders of strontium titanate with the space group Pm m (221) and cubic symmetry. The tests performed at different concentrations, air flow and temperature have shown that the air flow influences in the shape of the particles, obtaining agglomerated particles with its reduction. Further, at higher temperature, there was an increase in the average crystallite size. The morphological analysis of the powders showed that the Sr 0.5 K 0.5 TiCu 0.25 O 3 system presented particles with smooth and spherical surfaces and with small agglomerates without roughness and lower average crystallite size, showing to be a promising catalyst.
